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(54) CONTROL DEVICE OF TURBOCHARGER WITH DYNAMO ELECTRIC MACHINE 

(57)Abstract: 

PURPOSE: To provide a turbocharger with dyramo- 
electric machine which can reduce the generation of 
smoke in the accelerator depressing condition, in a 
vehicle loading an engine provided with a 
turbocharger with dynamo electric machine. 
CONSTITUTION: A turbocharger with dynamo 
electric machine in which a rotary electric appliance 
which can operate a motor and a generator is 
installed to the rotary shaft of a turbocharger 10, is 
loaded on vehicle. A power is fed to the dynamo 
electric machine 12 from a battery 17 through a 
DC/AC converter 18, and a motor is operated. An 
accelerator sensor 21 to detect the opening of the 
accelerator, and an engine rotation frequency sensor 

22 are attached, and when the accelerator opening is the opening to accompany the rise 
delay of a boost pressure or more, and the engine rotation frequency is a low frequency to 
make a shotage of the boost pressure, the motor of the dynamo electric machine 12 is 
operated by the instruction from a controller 19. The lower the atmospheric pressure 
detected by the atmospheric pressure sensor 20, the larger the driving current is made. 
Consequently, the battery 17 is never consumed by operating the dynamo electric 
machine 12 more than necessary, and the generation of smoke can be suppressed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the turbocharger control unit with a dynamo-electric machine in the car which carried 
the turbocharger with a dynamo-electric machine in which the dynamo-electric machine in which 
motor operation and generator operation are possible was attached in the revolving shaft of a 
turbocharger The accelerator sensor which detects accelerator opening, and an engine speed sensor, 
They are an atmospheric-pressure sensor and more than the predetermined opening that is in a boost 
pressure rise, so that accelerator opening brings about smoked generating. And the turbocharger 
control unit with a dynamo-electric machine characterized by establishing the driving means which 
carries out motor operation of said dynamo-electric machine with the drive current beforehand 
defined corresponding to atmospheric pressure when it is below the predetermined rotational 
frequency that becomes so insufficient [ boost pressure ] that an engine speed brings about smoked 
generating. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the turbocharger control unit with a dynamo- 
electric machine which performs control which prevents smoked generating at the time of 
accelerator treading in in the car carrying the engine equipped with the turbocharger with a dynamo- 
electric machine. 
[0002] 

[Description of the Prior Art] Although a turbocharger drives a turbine using engine exhaust air 
energy, a compressor is operated with this driving force and supercharge mind is fed in an engine 
(turbo actuation), a dynamo-electric machine is attached in the revolving shaft of the turbocharger, 
and the thing which operates [ motor-] or operates [ generator-] it according to an engine rotation 
condition is proposed (for example, JP, 1-1 1793 1, A). 

[0003] On the other hand, if the car with which the car which carried such a diesel power plant with 
a turbocharger also carried the usual diesel power plant also breaks in an accelerator pedal, a fuel 
flow will increase in proportion to it, and turbo actuation which was described above according to 
engine exhaust air will be performed. 
[0004] 

[Problem(s) to be Solved by the Invention] 

(Trouble) However, only in the above usual turbo actuation, when actuation which steps on an 
accelerator pedal suddenly for a shift up (gear modification of a change gear) etc. was performed, 
there was a trouble that many smokes occurred. 

[0005] (Explanation of a trouble) At the time of operation of a car, if an accelerator pedal is returned 
for a shift up etc., actuation of breaking in again suddenly is often performed. However, although an 
accelerator pedal is broken in suddenly, boost pressure does not go up suddenly. That is, the 
responsibility of the boost pressure (intake pressure) to treading-in actuation of an accelerator pedal 
is not so good. 

[0006] Drawing 4 is drawing showing the responsibility of the various actuation to accelerator 
actuation, and an axis of abscissa is time amount. tO It is a time of returning the broken-in accelerator 
pedal, and is tl . It is a time of breaking in again. Accelerator opening is tO as shown in drawing 4 
(b). It is return and tl to 0%. It becomes 100%. A fuel flow answers to accelerator opening faithfully, 
as shown in drawin g 4 (b). 

[0007] However, boost pressure does not carry out a deer rise gradually in the usual turbo actuation, 
as shown in drawing 4 (Ha), but it is tl . It is t2 the time of being fairly behind. It becomes and 
becomes an expected pressure gradually, tl [ therefore, ] whose boost pressure is a period in the 
middle of a rise from — t2 up to — if it is in a period, the air for combustion will run short, and as 
shown in drawing 4 (d), a smoke will occur. This invention makes it a technical problem to solve the 
above troubles. 
[0008] 

[Means for Solving the Problem] In the turbocharger control unit with a dynamo-electric machine in 
the car which carried the turbocharger with a dynamo-electric machine in which the dynamo-electric 
machine in which motor operation and generator operation are possible was attached in the revolving 
shaft of a turbocharger in this invention in order to solve said technical problem The accelerator 
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sensor which detects accelerator opening, and an engine speed sensor, They are an atmospheric- 
pressure sensor and more than the predetermined opening that is in a boost pressure rise, so that 
accelerator opening brings about smoked generating. And when you are below the predetermined 
rotational frequency that becomes so insufficient [ boost pressure ] that an engine speed brings about 
smoked generating, suppose that the driving means which carries out motor operation of said 
dynamo-electric machine with the drive current beforehand defined corresponding to atmospheric 
pressure is established. 
[0009] 

[work — ] for When accelerator pedal treading-in actuation is performed, whether it is admited that 
the usual turbo actuation of boost pressure is inadequate for combustion investigates, and only when 
it accepts, motor operation of the dynamo-electric machine attached to the turbocharger is carried 
out. Generating of a smoke can be controlled without operating a dynamo-electric machine beyond 
the need and exhausting a dc-battery vainly by this. 
[0010] 

[Example] Hereafter, the example of this invention is explained to a detail based on a drawing. 
Drawing 1 is drawing showing the turbocharger control unit with a dynamo-electric machine of this 
invention carried in the car. In drawing 1 in 1 , an engine and 2 a connecting rod and 4 for a piston 
and 3 A cylinder, In a valve and 6, a glow plug and 7 an exhaust air path and 9 for an inhalation-of- 
air path and 8 An air induction pipe, [ 5 ] In 1 0, a turbocharger and 11a dynamo-electric machine 
and 12-1 for a compressor and 12 A stator, 12-2 — a rotator and 13 — bearing and 14 — a revolving 
shaft and 15 — a turbine and 16 — for a DC to AC converter and 19, as for an atmospheric-pressure 
sensor and 21, a controller and 20 are [ an exhaust pipe and 17 / a dc-battery and 1 8 / an accelerator 
sensor and 22 ] engine rotation sensors. 

[001 1] First, the conventional actuation of the dynamo-electric machine 12 attached to the 
turbocharger is explained. If a turbine 1 5 rotates with the exhaust air from an engine 1 , the turning 
effort will be told to a compressor 1 1 and will promote the inhalation of air from an air induction 
pipe 9. When it is judged that it is insufficient only on the turning effort, by directions of a controller 
19, electric power is supplied by the stator 12-1 of a dynamo-electric machine 12, and motor 
operation of the dynamo-electric machine 1 2 is carried out. Electric supply is performed through DC 
to AC converter 18 from a dc-battery 17. When you do not need promotion of the inhalation of air by 
the compressor 1 1 so much, generator operation of the dynamo-electric machine 1 2 is carried out, 
and it collects power to a dc-battery 17. 

[0012] In this invention, the aforementioned conventional actuation is carried out, and also inspired 
air volume is made [ more ] by carrying out motor operation of the dynamo-electric machine 12 at 
the time of accelerator pedal treading in than the case where the usual turbo actuation is being 
performed. If it does so, sufficient air for combustion within a cylinder 4 will be supplied, and 
generating of a smoke will decrease. However, in having always carried out motor operation, 
whenever it broke in the accelerator pedal, since there is a possibility that a dc-battery 17 may be 
exhausted, two conditions which are described below are set up, and only when it is filled, motor 
operation is carried out. 

[0013] The 1st condition is conditions that accelerator opening is size from a predetermined value. 
When only saying that it is to have broken in a little accelerator pedal, the rise delay of boost 
pressure is also short and there are also few amounts of the fuel which should burn. Therefore, 
though a smoke occurs, since it is few, the amount does not carry out carrying out motor operation of 
the dynamo-electric machine 12 until it exhausts a dc-battery 17 specially. 
[0014] The 2nd condition is conditions that an engine speed is smallness from a predetermined 
value. With the engine with a turbo, it is designed so that engine actuation may generally be suited in 
a high engine-speed field. Therefore, in a high engine-speed field, it is operated so that it may 
become boost pressure sufficient in the usual turbo actuation. Therefore, at this time, there is no need 
of carrying out motor operation of the dynamo-electric machine 12, from the viewpoint of smoked 
control. However, in a low engine-speed field, boost pressure is liable to insufficient, and it is easy to 
generate a smoke. Then, from the predetermined low rotational frequency in which an engine speed 
thinks from a viewpoint which controls a smoke, and the lack of boost pressure begins to be 
conspicuous at the time of accelerator pedal treading in, only when it is smallness, the conditions of 
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carrying out motor operation of the dynamo-electric machine 12 are attached. 

[0015] Moreover, since an atmospheric pressure is lower than the flat ground and air is thin when a 

car runs high ground, it is easy to generate a smoke. Then, it is necessary to also take an atmospheric 

pressure into consideration and to decide extent of operation of a dynamo-electric machine 12. 

Extent of operation can be decided by deciding the magnitude of the drive current passed for motor 

operation. 

[0016] Drawing 2 is drawing showing the magnitude of the dynamo-electric machine drive current 
defined corresponding to atmospheric pressure. In the place (high ground) where atmospheric 
pressure is low, both relation is beforehand defined as a sink and atmospheric pressure become high 
about a big drive current and a drive current is made small (as the flat ground is approached). And 
supposing atmospheric pressure is detected by the atmospheric pressure sensor 20 with P in case 
accelerator pedal treading-in actuation is performed and motor operation of the dynamo-electric 
machine 12 is carried out for example, the drive current of I will be passed according to the relation 
defined by drawing 2 . 

[0017] Drawing 3 is a flow chart explaining the actuation of the turbocharger control device with a 
dynamo-electric machine of this invention performed in relation to accelerator pedal treading-in 
actuation. Control is performed by the controller 1 9 of drawing 1 . 

Step 1 ~ When accelerator pedal treading-in actuation is carried out, it confirms whether fulfill the 

1st condition which should carry out motor operation of the dynamo-electric machine 12. That is, 

accelerator opening confirms whether be size or not from the predetermined value A. 

[0018] It confirms whether fulfill step 2 — , next the 2nd above mentioned condition. That is, it is 

confirmed whether an engine speed is lower than the predetermined value F. 

Step 3 — Accelerator opening is size from the predetermined value A, and from the predetermined 

value F, an engine speed determines the magnitude of the drive current to pass in consideration of 

atmospheric pressure, although it carries out motor operation of the dynamo-electric machine 12 in 

being smallness (refer to drawing 2 ). 

[0019] Step 4 — Motor operation of delivery and the dynamo-electric machine 12 is carried out for a 
command from a controller 19 to DC to AC converter 18. Then, boost pressure goes up, without 
carrying out response delay to change of accelerator opening, as shown in the dotted line B of 
drawing 4 (Ha). Therefore, the air content for combustion becomes abundance and generating of a 
smoke is controlled. 

[0020] Step 5 and the time amount which is carrying out 6 — motor operation confirm whether be 
smallness or not from predetermined time T. t2 to which boost pressure goes up as drawing 4 (Ha) 
explained the thing that whose motor operation of the dynamo-electric machine 1 2 is carried out it is 
the need up to — it is . It is not necessary to operate any more, and the more it continues operation, 
the more a dc-battery 17 will be exhausted. Then, the time amount T of response time delay (time 
amount to tl -t2) extent of boost pressure is defined, and motor operation will be suspended if it is 
exceeded. 
[0021] 

[Effect of the Invention] Since motor operation of the dynamo-electric machine is carried out 
according to the turbocharger control device with a dynamo-electric machine of this invention only 
when it is admited at the time of accelerator pedal treading-in actuation that the usual turbo actuation 
of boost pressure is inadequate for combustion as stated above, generating of a smoke can be 
controlled without exhausting a dc-battery vainly. 

[Translation done.] 
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* NOTICES * 

JPO and NCXPJ are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the turbocharger control unit with a dynamo-electric machine of this 
invention 

[Drawing 2] Drawing showing the magnitude of the dynamo-electric machine drive current defined 
corresponding to atmospheric pressure 

[Drawing 3] The flow chart explaining actuation of the turbocharger control device with a dynamo- 
electric machine of this invention 

[Drawing 4] Drawing showing the responsibility of the various actuation to accelerator actuation 
[Description of Notations] 

1 [ — A cylinder, 5 / — Valve, ] — An engine, 2 — A piston, 3 — A connecting rod, 4 6 [ — Air 
induction pipe, ] — A glow plug, 7 — An inhalation-of-air path, 8 — An exhaust air path, 9 1 0 [ — 
Stator, ] -- A turbocharger, 1 1 — A compressor, 12 — A dynamo-electric machine, 12-1 12-2 [ — A 
turbine, 1 6 / — An exhaust pipe, 1 7 / — A dc-battery, 1 8 / — A DC to AC converter, 1 9 / — A 
controller, 20 / — An atmospheric-pressure sensor, 21 / — An accelerator sensor, 22 / — Engine 
rotation sensor ] — A rotator, 1 3 — Bearing, 14 — A revolving shaft, 1 5 



[Translation done.] 
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[Drawing 4] 



100% 

o 



to 



tl 



(□) mia 



100% 

o 



(A) J-Ztf± 



100% 

o 



to 



to 



ti 



1 



B 



tl 





• 




^ 1 




1 




1 




1 




1 











t2 



(-> T^-im* 



100% 
0 



to 



ti 



t2 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/1 8/2006 



/3 



(19)B*H«FKP/f CJP) 



0» & m # I* 2t ^ (A) 



#H I F6-288246 

(43)&g|B ^6^(1994)10^118 



(51)IntCJ. 5 




F I 




F0 2B 37/14 


9332-3 G 












1 FD (i 5 1) 


(21)tf5«»* 


#fS*F5-96679 


(71)8W*A 


000000170 










(22)HJHB 


spj£ 5 ^(1993) 3 ^31 B 


































(74)ftmA 


mm 



(54) [asBjo^W] EME«BM**-#^+-s?*9MWE« 

(57) ««] 

tS^*-s?-v$. mMic^m-r^o 0 
^m&i 214. A^f'ji 7 3^6H3s«**i 8$gr 

a>tt*f::J:y&)Cmt1 2^^E-^5Se-r^ 0 Ett«5E 



21 Q 




- CO wQ - T f 



'05.5.24 



0 L n ! i v ; i n Li Uii I 



(2) 



4t§S I ? I 06-288246 



y. fiox>s?>BKR*«x^— ^B^stta-rs^f 

* a«-r*B»*B t 

[000 1 ] 

— tf^*— S?**IBBRl::B***a>'C* 

ho 20 
[0 0 0 2] 

@«tti=@te««**yf*tt. -t*t*x>i;>a)E]e* 

B I wJS C T ^ - * 1G * fc liB m^ilR £ 1± £ t (7) *<» 
BS*/Cl>* (MiLtf* IttMM -117931«&B) c 
[0003] *a>«fc5fc$--tf**— s?*tt&a> 
T-r — Hf;ux>i;>sjsttLfc*Mt?*. M^co^^r— 30 

tfjUx>^>£^«L*=mW"lrtu T^-te^SOU^BI 
>(Z>*#filc/E ISTfJfB Lfc cfc 5 »tt *<fr*>*i 

[0 0 0 4] 

[ « m l j: a <t -r £ rbi 

[ooos] (Mdom) *wa>ai£i*i=i*. 

[0 0 0 6] H4(t 7^"fe;HlftlC»r**a»flF(D 
SSttSStBT-fcy, ««if*BSIBT*fc*, to li. a 

^a^i*fc7£*;u^;u£RLfcB#jS^fcy. ti so 



(*0 ir^-Tcfc^ic to fo%i:iy. ti -eioo% 

£$:&o ^n^Mlt. 14 (□) (z^Tct 51^7^7 -tr;u 
[0007] L*U xhEEIi. 14 (/\) ir^-r 

£U i4 (x) (z^-Tct 513. ^^-^^»±t§c 
<hlc^:^o JSi±<D«fc 5 £HB)S C 

[0 0 0 8] 

R*5«fctf«««a^RrffiftBHi««A<fty«i+6*ifc 

fey. ioi>e?>itt^ i E-' 99t±&*,its>-rm 
~ * si e -r * a » £ s i + * c t <t -r & . 

[O O 0 9] 

[ft ffl] 7**^*$Ou**&*»fftfi^fcB» % 

CtifCcty. BIE««SiBRJSl±|raiSLT/W^y* 
[O O 1 o] 

[Slffl«] WT, *BB(DXlkfll«BBIctt^l^TBlB 

fcUNT. 1 liX>v?>. 2lit°XK>. 3 (izi>P ^ 

^S^. 8liftSU£flL 9l*»ft/W^ 1 Oli^z— 7tC 
f^-vt, ntta>^l/^ i 2 (i@Sf tt. i 
2-1I4BST, i 2-2l4EHi^ l3liH3. 14 
ttBKM. i sii^r — tf>. i 6 li»S/U ^ 1 7 1* 
^7f U, i 8l*E3c2EaS. i9lia>ho-7, 2 

oi***a-b>-y-. 2 i i*T^-b;H2>-9-. 2 2i*x> 

v>ls)R-fe>-9-efe&. 

[0 0 1 1] StDlz. ^r— #7^ — i?^lc#ISS+ifclHl 
gf^i 2^7)«*CDl!^ft(rol^T. H«LT6<. x> 



(3) 



4fS^06-288246 



y. @Gtsi 2©is^ i 2~i ciiRjii, (nsm 

[0 0 12] *&Bj3t*l4. «TlS0)«*a)»ffSS-fr*f5 

-ca>«*=3t»ftffiK^«lft**i*Ci:l=fty % X^E- 
fr&l::, Slz^— £SE Lfc0>t(i. /<yf 'J1 7**58 

[ooi 3] mi 7<?*j\,uat&m&tt.&y 

*tfc&£: l*5^#t&£ 0 7<?-bJW<?J\,$:<J>L&fr 20 

f'ji 7taiiis-&r*-eiBHE««i 2£^e— *SE■r 
[0014] *2©*frf4. x>i;>@K»A<m^tt«fc 

<fc3Ktt**ttl^ 0 Sot, 

& e Sot, dCDB^teHJggtgi 2£^E— £SI3fc£-feb 

X^E— £ffl$g<D«jS^£fi&l> e L*U (£ 
lall£»fB*lc33L\ttt^— X hEA^£gi*f*y, X 
^E— ££ft£LSl\, -ect. T^-\L)^9)^HiLH 

[0 0 1 5] *fc % MfttXttSjEfr-*- ft 
E*^lfecfcyf£<Sft^t^^t>. X^E— ^^ft^LJB 40 
t N o f^t\ ftEE*#JfiLt* EUSMH 2CD51SCDS 

ja*atot-¥>*iB«*<aD-5o ZKaagf** ^e— ?sis 

[0 0 16] H2I4 % *ttfflz»jEBLtS«>fcEiett« 

l*5J:3l:: % ra%<DH^£^#)g#>tfc<o fit, 7 
^-b;u^y;u»^a^af*$fT^t0K««i 2H- so 



[ooi 7] S3 14. r^-b;u^y;i,a^ix^ftfls|-H 
x-t-^^1 -7^-fe;u^4f;i^a^ii^a^$Lfei*. * 

na«t, ^fflAcfcy^tfe^)^i:o^^x^^-r^ D 

[OOI 8] Xf7^2-»iZ, IM5LfcSS2<Dft#£ 
I*. *«ff$#lt LtSfeS-T* (i2#B 0 

[O0 1 9] X-T L ^^4--=3> KP-7 1 9A*bK&SE 

SSi 8~tft*£sy» [o]gt^i 2^^E-£iis-r 

^>o -r&£, x ksi4 % @4 (/\) oDfittBic^-r 
r=«ty* x^e— ^<z>**i*ai«i**t* 0 

[002O]Xf7^5, 6 $aKLtt^S»mi 

StSl 2^^ie$^^c < hA*^ c jLC)lt g!4 
t-RSLfccfcot, ^-XhE^±#Lt*5t 

2 tl?T'fc4. -5>&gf4£:l/*U 

«l+4xtf«lt««i'/<vT-y 1 7S5H«LtL*5. * 
^— X hE<7>j£^J!*iB£P B 1 (ti ~t2 *tO>ft 

M) 8J£a>»BBT£Stf>tj3*. ^tt$^^/rt>^E— £ 

[002 1 ] 

aw©*— *»ffttt^— x kej^kk 

[B90)B«ti:Rn] 

[01 ] **fflO>E]JE««#$— 7R^^-i?^«|»S 

[m 4] T*-b;nftfticsjr«*a»f¥a)is»ii«?F 

[»#^ffiB^] 



(4) 



5$ §§¥06-288246 



1 1 — =3>^Uu/1f. 1 2— EJESfiL 12-1- 
©S^. 1 2~2--Ial^T-. 1 3— US. 1 4- 



21—9 



[il] 



2D *5Ji*>9 









> 



J, 




17 



16 



CB2] 




[13] 



> 



N 
2 



N 



1 



< 



<T 



> 



N 



Y 



I 



(5) 



3t§l¥06-288246 



[@4] 



100% 
o 



to 



ti 



(□) m®& 



(A) ?-3hg 



100% 
0 

100% 
0 



to 



to 




tl 



t2 



(-) 



1 00% 

0 



to 



tl 



t2 



